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5 CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims priority under 35 U.S.C. 119 based upon German Patent 
Application No. 103 31 080.0, filed July 9, 2003. The entire disclosure of the aforesaid 
application is incorporated herein by reference. 

1 0 BACKGROUND OF THE INVENTION 

[0002] The invention refers to a vehicle door latch with a locking mechanism, at least one 
operating lever for the locking mechanism and a motor drive for opening the locking 
mechanism. As usual, the locking mechanism mainly consists of a catch and a pawl. 

1 5 [0003] Such vehicle door latches are adequately known and are used where such a latch is to 
be opened electrically. As such a motor drive generally contains an electric motor. The 
described electric opening is, for instance but not exclusively, initiated by a so-called "keyless 
entry" or "keyless go" operation. In this case, an upstream wireless authorization check is 
carried out on an operator seeking to gain access, which after a positive check actuates the 

20 motor drive for opening the locking mechanism, so that immediately afterwards, a vehicle 
door can be opened and/or released. This may also be motor-driven or manual process. 

[0004] At the same time, it is also possible to operate an internal door handle or external door 
handle, with this action being detectable by a switch assigned to the respective handle. 
25 Depending on the functional position of the vehicle door latch (e.g. unlocked, locked or 

double locked), the obtained switching signal is converted into a respective execution signal 
for the motor drive. 

[0005] Generally, the motor drive in question only arranges the opening of the respective 
30 locking mechanism. This means that, the mechanism must first be moved to the unlocked 
state if it is not already in this state. Generally, the motor drive can also be used for first 
unlocking the vehicle door latch and then opening the locking mechanism. 
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[0006] Prior art has already disclosed successful attempts of developing a vehicle door latch 
in such a way that its opening is guaranteed in any event. The generic WO 03/01 8939 Al 
suggests, for instance that the motor drive acts indirectly on the operating lever or actuating 
lever via an intermediate energy-saving device. 

5 

[0007] A solution according to also a generic EP 1 091 061 A2 contains an already more 
complex mechanical system. In this system, the drive disc of the motor drive contains a 
driving pin, arranged with a stop on a blocking lever, arranged separately from the pawl of the 
locking mechanism. This blocking lever is moved along by the pawl, during its displacement, 
10 into a position releasing the catch, its blocking position. This is mechanically more complex 
and more expensive. 

[0008] A similar system is shown in the generic door latch of EP 1 085 148 A2. In this case, 
too, a blocking lever is provided in addition to the opening lever with both being arranged to 
15 rotate around a common axis. - The invention aims to provide a solution for this problem. 



SUMMARY OF THE INVENTION 

[0009] The invention aims to solve the technical problem of providing a functional, simple 
and cost-effective solution for a generic vehicle door latch for motorized opening. 

20 

[0010] In order to solve this technical problem, a generic vehicle door latch according to the 
invention is characterized in that the motor drive directly actuates the locking mechanism and, 
in particular, the pawl via solely the operating lever. The motor drive may be a reversing drive 
and preferably contains a drive disk with front-sided cams and a rear-sided element limiting 
25 the rotation angle. 

[0011] In contrast to the prior art of the two European patents EP 1 091 061 A2 and EP 1 085 
148 A2 the invention expressly does not require additional levers, springs, etc. Instead it has 
been found to suffice for a reliable operation, if the motor drive only operates the operating 
30 lever, which in turn actuates the locking mechanism and in this case preferably the pawl. As 
the suggested solution uses a minimum of required components, manufacturing costs can be 
kept particularly low, without any danger of malfunctioning. 
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[0012] Generally, the element limiting the angle of rotation co-operates with a stationary 
stop. This stationary stop may be fixed to the frame box, latch housing, etc. Together with the 
element limiting the angle of rotation, the stop ensures that the rotation movements of the 
motor drives and thus of the drive disk, are limited in the actuation and reverse direction. The 
5 stop actually provides two stop surfaces, on one hand, for the element limiting the angle of 
rotation moving in the actuating direction and, on the other hand, for the element limiting the 
angle of rotation, moving in the reverse direction. 

[0013] In most cases, the operating lever contains two arms with an operating and an 
1 0 actuating arm. In most cases, the operating arm is acted upon by the drive, whilst the actuating 
arm acts on the locking mechanism and, in this case in particular, the pawl. In addition, the 
operating lever may also contain a third arm, the opening arm, on which a mechanical 
opening device can act upon. This third arm of the operating lever thus ensures that if, for 
instance, the motor drive has failed, the locking mechanism can still be mechanically opened. 
1 5 A closing cylinder with a cam could, for instance, act upon this third arm. 

[0014] From a procedural point of view, the motor drive generally acts upon the drive disk in 
actuation direction for opening the locking mechanism until the element limiting the angle of 
rotation, lies against the stop in an opening position. As already described, the stop contains 
20 two stop surfaces, an actuating and a reversing surface. In the opening position, the element 
limiting the angle of rotation, lies against the actuating surface of the stop. 

[0015] The opening position is then maintained, until the locking mechanism has been 
reliably opened. It is, for instance, possible to detect this locking mechanism opening using a 

25 sensor on e.g. the catch - a catch switch or similar. Once the fully opened catch actuates the 
respective catch switch, the control unit detects that the locking mechanism is open and that 
the opening position can be released (again). Whilst the motor drive acts upon the drive disk 
and/or the operating lever in its actuating direction for opening the locking mechanism and 
also in the opening position, the operating lever generally ensures that the pawl is lifted off the 

30 catch so that the catch can be opened with the aid of a spring. Only once the locking 

mechanism has been reliably opened, does the control unit send out the reversing command to 
the motor drive. 
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[0016] After opening the locking mechanism, the motor drive acts upon the operating lever 
in its reverse direction until the pawl, previously held by the operating lever, is released. As 
the catch is open in this situation, the released pawl lies against the catch and can, during the 
subsequent (manual) closing operation of the vehicle door easily engage with the catch, if the 
5 latter is moved into the locking position by a locking bolt during this process. 

[0017] The opening position of the operating lever, described above and thus also the drive 
disk, can be set and maintained without requiring considerable force from the motor drive. 
This is due to the fact that the operating lever contains a spring against which the motor drive 
1 0 has to act when opening the locking mechanism. According to the invention, this counterforce 
generated by the spring, is applied radially in direction onto a rotational axis of the drive disc 
and, preferably, through the cam. 

[0018] Because of this design, the motor drive could, strictly speaking, even be switched off 
15 in the opening position and its self-locking forces would suffice, as the counterforce of the 
spring only acts radially in direction of the axis of rotation of the drive disk onto the cam and 
no lateral forces are applied. As there are no lateral forces, the cam is neither turned in one nor 
the other direction by the spring on the operating lever in the opening position. Rotations in 
actuating direction are blocked anyway, as the element limiting the angle of rotation lies 
20 against the actuating surface of the stop. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] Figs. 1 to 4 show the vehicle door latch of the invention in various functional 
positions, from the front and rear and, in which 

25 

[0020] Fig. 5 shows a schematic functional flow diagram over time. 

DETAILED DESCRIPTION OF THE INVENTION 
30 [0021] Below, the invention is explained in more detail with reference to a drawing showing 
only one embodiment, in which: 

[0022] Figs. 1 to 4 show the vehicle door latch of the invention in various functional 
positions, from the front and rear and, in which 
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[0023] Fig. 5 shows a schematic functional flow diagram over time. 

[0024] The figures show a vehicle door latch containing, as usual, a locking mechanism 1, 2 
5 comprising a catch 1 and pawl 2. The figures also show an operating lever 3 for the locking 
mechanism 1, 2 and a motor drive 4, 5, 6, 7 for opening the locking mechanism 1,2. The 
motor drive 4, 5, 6, 7 actually comprises an electric motor 6, a drive disk 5, a cam or actuating 
cam 4 arranged on the drive disk 5 and an element limiting the angle of rotation 7. The electric 
motor 6 is able to move the drive disk 5 in clockwise and counterclockwise direction and thus 
10 operates - like the entire motor drive 4, 5, 6, 7 - reversibly. This is indicated by the double 
arrow in Fig. 1 . 

[0025] It is apparent that the motor drive 4, 5, 6, 7 directly acts upon the locking mechanism 
1, 2 via solely the operating lever 3. For this purpose, the operating lever 3 contains a total of 
1 5 three arms, an operating arm 3a, an actuating arm 3b and an opening arm 3c. The opening arm 
3c ensures that the locking mechanism 1, 2 can also be opened if the motor drive 4, 5, 6, 7 has 
failed, e.g. mechanically via a closing cylinder or a similar not expressly shown opening 
device. This is, however, not mandatory and opening arm 3c is simply an option for the 
invention. 

20 

[0026] Significant for the motorized opening as part of the invention is, however, the 
operating arm 3a, acted upon by drive 4, 5, 6, 7 or, more accurately, by cam 4. Also the 
actuation arm 3b, acting upon the locking mechanism 1, 2 or, more accurately, pawl 2. 

25 [0027] The rear views show that the drive disk 5 contains the element limiting the angle of 
rotation 7 on its back. This element limiting the angle of rotation 7 co-operates with a 
stationary stop 8 that can be fixed to latch housing 13. The stationary stop 8 contains two stop 
surfaces 8a, 8b, an actuating surface 8b and a reversing surface 8a. 

30 [0028] Also, two further functional elements are provided, in form of a spring F - only 

indicated - acting upon the operating lever 3 in the direction shown in Fig. 1 . This means that 
the operating lever 3 is acted upon by spring F in clockwise direction around its axis in the 
respective front view. In addition, there are individual sensors 9, 10, 1 1, to signal, on one hand, 
the position of catch 1 and, on the other hand, the position of the drive disk 5 and of the motor 
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drive 4, 5, 6, 7 to a control unit 12. Depending on the functional position of the vehicle door 
latch, the control unit 12 passes on respective commands to the electric motor 6 for its 
actuation. 

5 [0029] The system functions as follows. Starting from a position as shown in Fig. 1 with a 
closed locking mechanism 1, 2, i.e. with pawl 2 engaged in the primary position of catch 1, 
the motor drive 4, 5, 6, 7 is acted upon in such a way for opening the locking mechanism 1, 2 
that the drive disk 5 in the front view of Fig. 1 carries out the indicated clockwise movement 
around its axis 5'. This corresponds to a counterclockwise movement in the rear view in the 
10 right part of Fig. 1. 

[0030] After a certain displacement travel, a sensor surface 1 1 reaches the sensor or switch 
10, so that it transmits a first signal to the control unit 12, as indicated by the rising edge in the 
bottom part of Fig. 5. Cam 4 then makes contact with the operating arm 3a of the operating 
15 lever 3. 



[0031] The motor drive 4, 5, 6, 7 acts upon the operating lever 3 in its activation direction for 
opening the locking mechanisms 1, 2 (clockwise movement of drive disk 5 in front view in 
Fig. 1) until the element limiting the angle of rotation 7 lies against the stop 8 or, more 
20 accurately, against its actuating surface 8b. This status becomes clear in the transition from 
Fig. 1 to Fig. 2 and on to Fig. 3. Before, however, this so-called opening position acc. to Fig. 
3 has been reached, the sensor surface 1 1 has ensured that the sensor or the switch 10 has 
received a switch-off impulse according to a second signal. At the same time, the falling edge 
of the first square- wave pulse in the bottom diagram of Fig. 5 has been reached. 

25 

[0032] The opening position acc. to Fig. 3 now corresponds in such a way that the pawl 2 has 
been fully lifted off the catch 1 , allowing the catch 1 to turn to its open position with the aid of 
a spring. The opening position acc. to Fig. 3 is maintained until the catch 1 has reliably 
reached its opening position. This consequently also applies for the entire locking mechanism 
30 1,2. This status is detected by the sensor or the micro switch 9, which is a catch switch. 

[0033] Due to the reliable opening of the locking mechanism 1, 2 the control unit 12 now 
ensures that the motor drive 4, 5, 6, 7 is acted upon in reverse direction. When comparing Figs. 
3 and 4, the reverse direction corresponds so that the cam 4 and the drive disk 5 on which it is 

6/11 



arranged, carry out a counterclockwise movement when seen from the front view. As a result, 
the cam 4 moves away from the operating arm 3a of the operating lever 3. The motor drive 4, 
5, 6, 7 is acted upon in reversing direction until the pawl 2, previously held by the operating 
lever 3, is released. 

5 

[0034] At the start of the reversing process, the sensor or the switch 10 register a switch-on 
process again, caused by the sensor surface 1 1, gliding past it. This process corresponds with 
the rising edge of the second square-wave pulse in the bottom diagram of Fig. 5. Upon release 
of the pawl 2, the element limiting the angle of rotation 7 reaches the reversing surface 8a of 
10 the stop 8, as shown in Fig. 4. Prior to this, the sensor area 1 1 generated a switch-off pulse at 
switch 10, corresponding with the falling edge of the second square- wave pulse. 

[0035] It is apparent that, during the described process, the operating lever 3 carries out the 
movement shown in the top diagram of Fig. 5, with individual selected points and positions 

15 being specified. It is also significant that in the opening position in Fig. 3, the counterforce 
generated by spring F on the operating lever 3, runs radially in the direction of axis 5' of the 
drive disk 5. This is indicated by an arrow in the respective Fig. 3. The counterforce also runs 
through cam 4. In this way, the opening position as shown in Fig. 3 can be reached with a 
minimum of force, as there are no lateral forces that could turn the drive disk 5 in one or 

20 another direction. 

[0036] As already described, the top part of Fig. 5 shows the movement of the operating 
lever 3, whilst the bottom part shows the signals on the sensor 10. Individually exposed time 
points, labeled 1 to 7, are explained below. 

25 

[0037] From the start to time point 1, the electric motor 6 starts or accelerates until there is 
contact between the cam 4 and the operating lever 3 at time point 1 . This is followed by an 
operating stroke up to time point 2, when catch 1 has mainly been released. The operating 
lever 3 is moved on - by a certain safety angle - until position 3 has been reached. The 
30 operating lever 3 is held in this position. 

[0038] At time point 4, sensor 10 first of all detects the falling edge with the passing sensor 
surface 1 1 , and the micro switch or catch switch 9 have registered that the catch 1 is open. The 
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electric motor 6 now continues to run until the drive disk 5 with its element limiting the angle 
of rotation 7 rests against the actuating surface 8b of stop 8. This occurs at time point 5. 

[0039] The blocking position of the electric motors 6 can be evaluated and serves as a signal 
5 for operating the electric motor 6 in reverse. This occurs starting at time point 5 to time point 
6, with the electric motor 6 accelerating in reverse direction in this time period. Once the end 
of the sensor surface 1 1 has passed the sensor or switch 10 and thus the second rising edge has 
been registered by sensor 10, the release of the pawl 2 commences at time point 6. This 
release of the pawl 2 continues up to time point 7. Once the falling edge has been registered by 
10 the sensor 10, the electric motor 6 continues to run unchanged until the element limiting the 
angle of rotation 7 reaches the reversing surface 8a of the stop 8 in position 8. In this case, too, 
the blocking process can be evaluated in order to reverse the direction of movement of the 
electric motor 6 (again). 
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